A guide to performing systematic literature reviews in bioinformatics by Mariano, Diego C. B. et al.
. 
 
 
 
 
 
 
 
 
 
  
 
 
     
 
A guide to performing systematic literature 
reviews in bioinformatics 
 
 
 
  
 
RT.DCC.002/2017 
 
 
  
 
 
                    Diego C.B. Mariano 
             Carmelina Leite 
                    Lucianna H. S. Santos 
                    Rafael E. O. Rocha 
                    Raquel Cardoso de Melo Minardi 
 
 
 
 
 
JULHO 
2017 
                         UFMG  - ICEX  
DEPARTAMENTO DE CIÊNCIA  DA  
C O M P U T A Ç Ã O 
UNIVERSIDADE FEDERAL DE MINAS GERAIS 
A guide to performing systematic literature reviews in 
bioinformatics 
Diego C. B. Mariano¹*, Carmelina Leite¹, Lucianna H. S. Santos¹, Rafael E. O. 
Rocha¹, Raquel C. de Melo-Minardi¹*  
1 Laboratory of Bioinformatics and Systems (LBS), Department of Computer Science, 
Federal University of Minas Gerais, CEP 31270-901, Belo Horizonte, Minas Gerais, 
Brazil 
DCBM: diegomariano@ufmg.br, CL: cleite@ufmg.br, LHS: luciannahss@gmail.com, REOR: 
rafael.eduardo.oliveira.rocha@gmail.com, RCMM: raquelcm@dcc.ufmg.br  
Abstract. Bioinformatics research depends on high-quality databases to provide 
accurate results. In silico experiments, correctly performed, may prospect novel 
discoveries and elucidates pathways for biological experiments through data 
analysis in large scale. However, most biological databases have presented 
mistakes, such as data incorrectly classified or incomplete information. Also, 
sometimes, data mining algorithms cannot treat these errors, leading to serious 
problems for the in silico analysis. Manual curation of data extracted from 
literature is a possible solution for this problem. Systematic Literature Review 
(SLR), or Systematic Review, is a method to identify, evaluate and summarize 
the state-of-the-art of a specific theme. Moreover, SLR allows the collection 
from databases restrictively, which allows an analysis with lower bias than 
traditional reviews. The SRL approaches have been widely used for decision-
making in medical and environmental studies. However, other research areas, 
such as bioinformatics, do not have a specific step-by-step to guide researchers 
undertaking the procedures of an SLR. In this study, we propose a guideline, 
called BiSRL, to perform SLR in bioinformatics. Our procedures cover the most 
traditional guides to produce SLRs adapted to bioinformatics. To evaluate our 
method, we propose a case study to detect and summarize SLRs developed for 
bioinformatics data. We used two databases: PubMed and ScienceDirect. A 
total of 207 papers were screened in four steps: title, abstract, diagonal reading, 
and full-text reading. Four evaluators performed the SLR independently to 
reduce bias risk. A total of eight papers was included in the SLR case study. The 
case study demonstrates how to implement the methods of BiSLR to procedure 
SLR for bioinformatics. BiSLR may guide bioinformaticians to perform 
systematic reviews reproducible to collect accurate data for higher quality 
analysis.  
Keywords: bioinformatics, accurate databases, systematic literature review, SLR 
1. Introduction 
Bioinformatics promotes prospects for novel discoveries and elucidates pathways for 
biological experiments through data analysis in large scale [1,2]. Research in this area 
depends on high-quality databases to provide accurate results. However, most biological 
databases have presented mistakes, such as data incorrectly classified or incomplete 
information. These errors may be problematic. Current data mining algorithms may be 
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used the filter data. However, occasionally these algorithms cannot treat these errors, 
leading to serious problems for in silico analysis. Manual data curation of data extracted 
from literature is a solution for this problem. For instance, a database of mutations effects 
on protein-ligand affinities, composed by 1,000 mutations, was created through a deep 
search in the literature [3]. Nevertheless, the manual analysis may be subject to bias risk, 
which may not collect all possible data necessary for a determined study. Manual curation 
also allows detection of mistakes and, when possible, correct them. Therefore, systematic 
literature reviews could be used to collect data for bioinformatics analysis. 
 Systematic Literature Review (SLR), or Systematic Review, is a method to 
identify, evaluate and summarize the state-of-the-art of a specific theme in the literature. 
SLR allows the collection of literature information restrictively, that permits a rigorous 
methodological analysis with lower bias than the traditional reviews [4,5]. In a systematic 
review, the aim is to construct a general vision of a specific question and give it a fair 
summary of the literature [5].  
 To perform systematic reviews is necessary to follow a pre-established and well-
defined protocol. Following the defined systematic steps may guarantee the 
reproducibility of the study. Some guides have been proposed to help reviewers to 
construct SLRs [5–8], and also evaluation methods of SLR quality, such as the PRISMA 
statement [9,10]. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) defines a set of items to help authors improve the reporting of SLR. Another 
example is the Cochrane Collaboration, an international organization that produces 
systematic literature reviews of interventions in health care, proposing a handbook to help 
conduct systematic reviews [8]. They recommend that the first step of a systematic review 
is to develop a protocol that clearly defines the objectives of the review, the criteria for 
inclusion and exclusion of studies, the methods that identify the studies, and the analysis 
plan for the collected studies. The main result of a Cochrane Collaboration SLR is a list 
of the best quality scientific studies for a specific theme. [5,7].  
 Recently, Pagani et al. [7] suggested that the impact factor, number of citations, 
and year of publication are important to select and rank relevant scientific papers 
encompassing the reviewed subject. Also, Khan et al. [6] defined that an SLR can be 
performed in five steps: construction of a question for the review; the identification of 
relevant works; evaluation of the studies collected; summarizing and data synthesis; and 
interpretation of the findings. However, their step-by-step explanation was developed for 
healthcare based works.  
 In the medical field, SLR help to establish evidence based on clinical practice, to 
improve the effectiveness of interventions, to gather incidence or risk factor for diseases, 
to diagnostic test accuracy or patient experience [5]. Although SLRs have been widely 
used for decision-making in medical and environmental research, the principles can be 
adapted for other fields. Hence, several areas can take advantage of systematic reviews 
by just performing some adaptations in these methodologies. 
 Kitchenham et al. [4,11] suggested a procedure for performing systematic reviews 
for software engineering researchers. In their work, a guideline, derived from three 
existing guidelines used by medical researchers, was proposed. However, adapted to 
reflect the specific problems of software engineering research. The same strategy 
recommended by them can be used to create specifics guidelines for new areas, such as 
bioinformatics. 
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 In this work, we suggest a guide accomplish SLRs in bioinformatics, called 
BiSLR. A guide to performing systematic reviews in bioinformatics should consider that 
the potential users are deriving from several areas. Our procedures cover the most 
traditional guides to produce SLRs and adapt them to bioinformatics. To best of our 
knowledge, this is the first guideline to perform SLR in bioinformatics. Also, we 
performed a case study to explain the BiSLR steps better. 
2. BiSLR 
In this section, we describe the steps to perform an SLR in bioinformatics. Then, we 
proposed a case study to validate our method and also visualize the state-of-art of SLRs 
in bioinformatics. BiSLR was designed to summarize the state-of-art of a bioinformatics 
question. In this guide, we also make suggestions to minimize the risk of selection bias 
that the potential readers, bioinformatics professionals, mainly Ph.D. students, may 
encounter. We believe that this guide can increase the number of SLRs published in 
bioinformatics research, and also improve the quality and meaning of the studies in the 
literature for Ph.D. students. 
 BiSLR proposes that the process to construct an SLR is iterative. Hence, the steps 
should be repeated until the data collected to comply with the pre-established goals of the 
SLR. For this reason, BiSLR proposes a spiral model (Figure 1). During the execution of 
an SLR, some steps must be repeated until a satisfactory result is obtained. The spiral 
model demonstrates that the activities flux in the BiSLR’s procedures crosses repeatedly 
a set of steps. BiSLR is divided into four steps: (i) protocol definition: where the 
objectives and the protocol for performing the SLR are defined (Figure 2a); (ii) reference 
collection: where the bibliographic references are collected from literature (Figure 2b); 
(iii) data evaluation: where the references collected are evaluated based on the objectives 
and questions defined in the protocol (Figure 2c); and (iv) interpretation of the findings: 
where the findings are summarized and curated biological data is collected  (Figure 2d).  
2.1. Protocol definition 
A protocol is a set of restricted definitions that will guide the SLR execution. The protocol 
registers the SLR main information, such as the main question and specific questions, 
SLR objectives, criteria for inclusion and exclusion (Table 1).  
 The main question of a study is the first step of an SLR. This main inquiry will 
guide the SLR. Its definition is empirical, obtained by empirical knowledge, and it can be 
performed with the help of interviews with specialists in the research area, general 
searches on the Internet, or reading relevant literature references in the area. The main 
question may be a simple and generic question, e.g. “what is the most used next-
generation sequencing technology for prokaryotic organisms sequencing” or “what are 
the database management systems recommended for dealing with transcriptome data”. 
We advise that the head of the study selects a group of researchers (postgraduates, 
undergraduates, scholars, etc.) and perform a brainstorm section to construct the main 
question. An SRL must not be performed alone. Once the main question is defined, it 
cannot be changed. The objectives of the research also must be documented. Then, it is 
necessary to define general criteria for a published study to be included or excluded from 
the SLR list. Also, five specific questions can be defined. These questions can be slightly 
changed until the last part of the collected studies evaluation step. Then, include in the 
SLR a table registering all that information (Table 1). 
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Figure 1. BiSLR spiral model. 
The execution of an SLR should be performed iteratively. For this reason, BiSLR proposes a spiral model. 
BiSLR recommends restarting the process if any possible mistake was detected. The BiSLR model is 
divided into four main steps. (A) Protocol definition: determines the description of the SLR protocol. In 
this step, the reviewers define objectives and questions that will guide the SLR. (B) Reference collection: 
define the references search in the literature. (C) Data evaluation: consists in assessing each study collected 
in the SLR and define the list of papers included in the SLR. (D) Interpreting the findings: consists in 
analyzing the papers covered in the SLR, group, summarizing, evaluate the SLR, collect data for 
construction of curated databases and construct a narrative synthesis to summarize everything.  
2.2. Reference collection 
The first step of reference collection is defining databases for searching. Bibliographic 
databases store publications from specific areas. Hence the database choice depends on 
the SLR objectives (a list of databases is available at supplementary material). We 
recommend that more than one database be used in the search step. Redundant data must 
be removed. We provide a Python script to remove redundant references based on DOI 
(Digital Object Identifier) at supplementary material. 
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Figure 2. BiSLR workflow. 
BiSLR is divided into four steps: (A) protocol definition; (B) reference collection; (C) data evaluation; and 
(D) interpreting the findings.  
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Table 1. Protocol example. 
Main 
question 
“What is …” 
Objective “The purpose of this SLR is…” 
Inclusion 
criteria 
The criteria for inclusion are: 
• Studies that mention […] 
• Studies that contain the keywords: […] 
Exclusion 
criteria 
The criteria for exclusion are: 
• Do not include the specific experiments […]; 
• Paper is not in English; 
• Do not contain validation; 
• Published data not available; 
• Do not obtain 60% of the scoring in the last evaluation step 
(mandatory). 
Specific 
questions 
“The specific objectives are:” 
• Question one: what is […] 
• Question two: the research were performed in the period of […] 
• Question three: the results contain experiments with […] 
• Question four: there is in vitro/in silico/in vivo validation of […]? 
• Question five: the database created in the study […] was available?” 
  
 The main question will help to define the keywords used to search the databases. 
We advise the use of search strategies, such as search by complete expressions (in general, 
enclose the terms between quotation marks), searches for keywords in specific places of 
the manuscript (as title or abstract), and search manuscripts without undesired words. 
Different databases may present various methods for search. Hence, it is necessary to 
verify each database instruction manually to construct efficient queries. 
 Most databases offer downloadable textual, or table files of the search results. In 
addition, the collected references may be organized by software, such as Zotero 
(https://www.zotero.org) or Mendeley (https://www.mendeley.com/).  
 We point out that the process to perform an SLR must be iterative, i.e., steps must 
be repeated until a final list of the best quality studies is accomplished. Hence, an SLR 
should be restarted at any moment that the protocol does not correspond to the objectives 
of the research. When an SRL is restarted, the data collected can be recycled. For instance, 
if some of the data for a SLR was already collected and analyzed, however after a few 
days a new and valuable reference is published. Following the rules, the SRL needs to be 
restarted, and all the steps redid. Nevertheless, the collected data can be recycled and the 
new data updated. Remember that an SLR must be rigorously registered, that even a 
person that did not participate in any step of the SLR could reproduce it. 
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2.3. Data evaluation 
Data evaluation consists of the phase in which the reviewers analyze each reference 
collected and define the articles that will be included in the SLR list. We recommend that 
at least two researchers conduct the review independently. This process has been 
recommended to minimize the risk of selection bias in research [5].  
 BiSLR defines that data evaluation is performed in four substeps:  
(i) Title evaluation: each reviewer evaluates if the article may be related to the main 
question based on the title. In this step, keywords related to the main question or 
objectives are searched in the title.  The reviewer can approve or not the paper to 
be evaluated in the next step. If the evaluator has doubts about approving the 
study, it is recommended to accept the paper for a complete evaluation in the next 
step. This step is important to eliminate papers that do not have any relationship 
with the searched theme;  
(ii) Abstract evaluation: the abstracts of the studied classified in the previous step 
are assessed in this step. In this step, it is important to evaluate if the paper 
complies with the main question. We recommended eliminating studies following 
the exclusion criteria. Once again, if the reviewer has doubts about classifying or 
not the paper for the next step, our suggestion is to approve it; 
(iii) Diagonal reading: in this step, the reviewers must read the introduction, figures 
and tables titles, and conclusions of the papers classified for this step. In diagonal 
reading, the reviewers can improve their knowledge about the theme studied. 
Hence, in this step, the reviewers should verify if the specific questions attend to 
the objective of the SLR and describe better the main question. Also, they can 
verify if the keywords used in the database search were appropriated. If not, we 
recommend starting the SLR again, changing the keywords used in the search. 
This procedure could also be performed in the preceding steps, however, during 
the diagonal reading, the reviewers tend to have a higher knowledge about the 
theme. If any doubts arise about approving some of the studies, our instruction is 
to assembly all reviewers to discuss them.  Doubts after the diagonal reading step 
may indicate that the SLR objective is not clear to all reviewers; 
(iv) Full-text reading: in the final step of data evaluation, the reviewers must perform 
full-text reading and evaluate the studies by a scoring system. In this step, all 
reviewers must answer the five specific questions for each paper. For each specific 
question, a reviewer can give the scores: (2) if the study complies with the 
requirements of the question; (1) if the study partially satisfies the requirements 
of the question; or (0) if the study does not fulfill any of the question requirements. 
This evaluation is empirical, i.e. depends on the knowledge of the reviewer. If the 
paper has obtained a score equal or higher than six (60 %), it will be included in 
the SLR list. 
 A paper is accepted for the next SRL phase if it was approved by at least half of 
the reviewers. The exception is the full-text reading step, which also requires that the 
paper obtained a score higher than six. 
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2.4. Interpreting the finding 
In the final phase of the SLR, the reviewers must interpret the finding. This phase is 
divided into six substeps: (i) group the references; (ii) summarizing the main topics; (iii) 
comparison among results; (iv) data collection; (v) evaluating the SLR; and (vi) narrative 
synthesis. 
 First, the reviewers have to group the papers included in the SLR list, summarize 
the main topics and compare the information obtained from different sources. This 
comparison may detect new finds, which could be the main results of an SLR. Also, a 
step of biological data collection can be performed at this stage. The papers may contain 
IDs of public biological databases, and the ID may be correlated to a function. The list of 
collected IDs can be used to construct curated databases for a specific topic. This outcome 
consists in the main impact for bioinformatics proposed by BiSLR. 
 In the end, BiSLR proposes that the SLR resulting be evaluated by the PRISMA 
method. This approach proposes that an SLR must exhibit a workflow summarizing 
numerically the papers collected by steps. In addition, the SLR quality should be 
evaluated by a list of topics required for an SLR. A PRISMA checklist may be constructed 
to assess the SLR. An example of PRISMA workflow and checklist is showed in the case 
study. We also recommend registering the SLR protocol. The register is necessary to 
guarantee that the procedures may be reproduced. Databases, such as PROSPERO 
(https://www.crd.york.ac.uk/PROSPERO/), allow the register of SLR protocols. Also, the 
SLR and database produced may be organized in a manuscript through the narrative 
synthesis phase and published as a review. 
3. Case study 
To evaluate our method, we proposed a case study to detect and summarize SLRs 
developed for bioinformatics. Four reviewers conducted the SLR case study, here called 
A, B, C and D. The case study shows a detailed step-by-step of how to proceed in a 
systematic literature review to collect data for bioinformatics analysis using the methods 
of BiSLR. 
3.1. Protocol definition 
The reviewers defined the protocol of the SLR case study (Table 2). For this case study, 
the goal was to search in the literature if examples of systematic literature reviews applied 
for bioinformatics analysis existed. The main question defined for the SLR was: “what is 
the state-of-the-art of the use of SLR in bioinformatics research?” 
 The specific questions defined were: 
(i) Is the paper clearly described as an SLR? 
• The description may appear in the title or the abstract. 
(ii) Does the paper clearly present the restrictive methods of SLRs? 
• Such as a list of papers collected and properly referenced; a quantitative 
evaluation of the collected data, for instance, PRISMA; a narrative 
synthesis of the results. 
(iii) Does the paper main subject involve some bioinformatics study area?  
 9  
• Such as genomics, transcriptomics, proteomics or metabolomics. 
(iv) Is mentioned in the paper some OMICS database?  
• Such as, GenBank [12], PDB [13,14], KEGG [15] or UniProt [16]. 
(v) Is cited in the paper any bioinformatics tool? 
 
Table 2. Protocol of the SLR case study. 
Main 
question 
What is the state-of-the-art of the use of SLR in bioinformatics 
research? 
Objective The objective was to search in the literature if examples of 
systematic literature reviews applied for bioinformatics analysis 
exist. 
Inclusion 
criteria 
The criteria for inclusion were: 
• Studies that mention systematic analysis of the literature to collect 
biological data  
• The paper describes some bioinformatics subarea, such as genomics, 
transcriptomics or proteomics; 
• The paper suggests the use of bioinformatics tools to analyze biological 
data; 
• The paper suggests the collection of data from biological databases; 
• Studies that contain the keywords: bioinformatics and systematic 
literature review 
Exclusion 
criteria 
The criteria for exclusion were: 
• The paper is not declared as a systematic literature review; 
• Study is not in English; 
• The paper does not describe any bioinformatics approach; 
• Published data not available. 
Specific 
questions 
The specific questions were: 
(i) Is the paper clearly described as an SLR? 
(ii) Does the paper clearly present the restrictive methods of SLRs? 
(iii) Does the paper main question involve any bioinformatics area?  
(iv) Is mentioned in the paper some OMICS database?  
(v) Is cited in the paper some bioinformatics tool? 
   
3.2. Reference collection 
The keywords used in the query were defined in the reviewers meeting, and they were 
changed based on the first searches. We used two databases: PubMed 
(https://www.ncbi.nlm.nih.gov/pubmed/) and ScienceDirect 
(http://www.sciencedirect.com/). The searches were performed from July 2016 until 
August 2016. During this period, eight queries were tried (see Supplementary Material). 
The query for PubMed was: ("systematic review" [Title] OR "systematic literature 
review" [Title]) AND bioinformatics. For ScienceDirect the query used was: 
(TITLE("systematic literature review") OR TITLE("systematic review")) AND 
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bioinformatics. A total of 232 references were collected from the databases (152 from 
PubMed and 80 from ScienceDirect). The records were downloaded in textual format. 
The references file was edited using Sublime Text software (one reference allocated in 
each line). A script developed in Python programming language was used to remove 
redundant references (see Supplementary Material). A total of 207 references were 
qualified for the data evaluation step. 
3.3. Data evaluation 
For each of the data evaluation four substeps, the reviewers gave a vote (yes or no) to 
approve or not the reference for the next phase. The data evaluation was described in the 
PRISMA workflow (Figure 3). In the title evaluation, the reviewers A, B, C and D 
approved 55, 72, 24 and 34 papers, respectively. A total of 59 references were approved 
by at least two evaluators (159 were eliminated). In the abstract evaluation, the reviewers 
approved 32, 34, 25 and 32 papers, respectively. A total of 33 references were approved 
for the next step (26 were eliminated). In the diagonal reading substep, the reviewers 
approved 10, 12, nine and nine papers, respectively (12 classified and 21 eliminated). In 
the full-text reading, the reviewers approved nine, nine, eight and eight papers. From nine 
papers approved by at least two reviewers, one study did not obtain a score equal or higher 
than six (the complete matrix is available in the Supplementary Material).  
3.4. Interpreting the finding 
The papers were grouped based on bioinformatics sub-area: genomics, transcriptomics, 
and proteomics. In addition, the reviewers compared the bioinformatics tools presented 
in the papers and collected IDs from biological databases. 
3.5. Narrative synthesis 
Eight papers were included in the SLR list (Table 3). The papers covered several areas, 
such as heart diseases [17], bacterial infections [18–20], tendinopathy [21] and cancer 
[22–24]. We grouped the papers based on the type of OMICS: genomics [18–20], 
transcriptomics [17,22,24], and proteomics [21,23] (Table 4). However, some papers 
mentioned more than one type of OMICS, such as transcriptomics and proteomics [21], 
genomics and transcriptomics [23] and a combination of the three types [17,22].  
 Overall, six of the eight selected studies mentioned or made use of an OMICS 
database (Table 4). Since the remaining studies dealt with various subjects, no consensus 
between databases was evident. However, Genbank was referred to in three studies, while 
UniGene in two. Also, it is unclear which specific EMBL and NCBI databases were used 
in Sharma et al. [17] and Liu et al. [23], respectively, since both account for numerous 
databases. Bioinformatics tools were mentioned or used in five of the eight studies (Table 
4). A description of the software and web servers can be found in the Supplementary 
Material. None of the tools appeared in more than one study. Again, this might be a 
consequence of the diverse subjects broached in the studies. Interestingly, the preferred 
databases in Nikolayevskyy et al. [18], MIRU-VNTRplus and SITVIT-WEB, contain 
online tools to analyze the chosen data, making them a bioinformatics application as well. 
In the end, it seemed clear that a wide number of tools can be employed and they may 
play important and different roles in OMICS research. 
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Figure 3. PRISMA workflow. Describing the number of papers collected 
during the systematic literature review according to PRISMA statement. 
 
3.5. Discussion 
The SLR case study was used to demonstrate how to proceed in systematic literature 
reviews. It was preceded by four reviewers, which reduced the bias risk. The data 
collected was heterogeneous. Therefore, it is not useful to construct a database and 
perform bioinformatics analysis with its outcome. Also, the keywords used were generic 
and related to the theme, and this may be a bias risk for the SLR case study. 
 The studies collected could be classified into three main groups: genomics, 
transcriptomics, and proteomics. Indeed, the bioinformatics is strongly related to OMICS 
sciences. Although the word bioinformatics had several meanings throughout the 
decades, nowadays it might be possible to suggest that bioinformatics is the use of 
computational tools to threat OMICS data. 
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Table 3. List of papers inserted in the SLR case study. 
# Paper Score Source 
1 A systematic review of large scale and heterogeneous gene array data in 
heart failure 
9.75 [17] 
2 Whole genome sequencing of Mycobacterium tuberculosis for detection 
of recent transmission and tracing outbreaks: A systematic review 
7.75 [18] 
3 Systematic review of mutations in pyrazinamidase associated with 
pyrazinamide resistance in Mycobacterium tuberculosis clinical isolates 
7.5 [19] 
4 Proteomics perspectives in rotator cuff research: a systematic review of 
gene expression and protein composition in human tendinopathy 
6 [21] 
5 Genetic susceptibility to invasive meningococcal disease: MBL2 
structural polymorphisms revisited in a large case-control study and a 
systematic review 
9 [20] 
6 Melanoma prognosis: a REMARK-based systematic review and 
bioinformatic analysis of immunohistochemical and gene microarray 
studies. 
8 [22] 
7 Upregulated and downregulated proteins in hepatocellular carcinoma: a 
systematic review of proteomic profiling studies 
9 [23] 
8 The evolving transcriptome of head and neck squamous cell carcinoma: 
a systematic review 
9.75 [24] 
 
Table 4. Databases and bioinformatics tools mentioned or used in the 
selected studies. 
# OMICS Database Bioinformatics tools Reference 
1 Transcriptomics dbEst; 
EMBL databases; 
UniGene; 
GenBank. 
GenMAPP (Gene MicroArray 
Pathway Profiler); 
MAPPFinder; 
GoMiner; 
FatiGo; 
OntoExpress; 
GoSurfer; 
SignalP 1.1 Server. 
[17] 
2 Genomics MIRU-VNTRplus; 
SITVIT-WEB. 
MIRU-VNTRplus; 
SITVIT-WEB. 
[18] 
3 Genomics GenBank. - [19] 
4 Proteomics - - [21] 
5 Genomics WTCCC (Welcome Trust 
Case-Control Consortium). 
SNPforID browser; 
GeneMarker; 
STRUCTURE v2.3.3; 
PLINK v1.07; 
EIGENSOFT v2.0; 
SEQUENCHER v4.9; 
EPI INFO v6.0. 
[20] 
6 Transcriptomics - MetaCore. [22] 
7 Proteomics Swiss-Prot; 
NCBI databases; 
UniProt-GOA; 
IPI database. 
- [23] 
8 Transcriptomics UniGene; 
Genbank. 
Cytoscape; 
Ingenuity Pathways Analysis. 
[24] 
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4. Conclusions 
We detected few SLR studies for bioinformatics. Only eight papers fulfilled the required 
criteria and included in the SLR. To our best knowledge, BiSLR is the first report of an 
SLR method for bioinformatics studies. We expect that BiSLR will allow the increase of 
SLR papers for bioinformatics analysis. 
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Supplementary material 
Script 1. Script to remove repeated references. 
Script to remove repeated references in the list of collected references. The script, developed using Python, 
analyzes repetitive DOIs numbers. It receives a textual file where each citation needs to be in a line. It returns a 
file, called “unique_references.txt”, without redundant citations. It also shows possible redundant lines that the 
script cannot analyze with precision. To run, execute in a terminal or python CLI: “python 
removeDuplications.py”. The script requires a file called “references.txt” in the same directory (where each 
reference need to be in one line).  
  
# removeDuplications.py 
# Function: receive a list of references (each one in a line) and remove duplications 
# Author: Diego Mariano 
# Date: August 19, 2016 
 
# Imports 
import re 
import sys 
 
print "*** Remove Duplications ***" 
 
# Files  
files = sys.argv 
if len(files) == 1: 
 files = [‘references.txt’] 
 
 
# Variables 
DOIs = [] 
unique = [] 
warnings = [] 
eliminated = [] 
 
 
# For each file 
for i in range(len(files)): 
 
 # open file 
 lines = open(files[i]).readlines() 
 
 # Add all first file 
 for j in range(len(lines)): 
 
  # Remove special characters 
  lines[j].replace("\r"," ") 
  lines[j].replace("\t"," ")  
 
  # Collect DOI 
  doi_obj = re.search('[0-9][0-9]\.[0-9][0-9][0-9][0-9]([0-9]?)\/([a-z]|[A-Z]|\.|[0-9]|\(|\)|\-
|\_|\/)*([0-9]|[a-z])(\. | )', lines[j]) 
    
  try: 
   doi = doi_obj.group(0) 
  except: 
   doi = "" 
   warnings.append(j+1) 
 
  # Remove spaces 
  doi = doi.strip() 
 
  # Remove dot 
  if doi[-1:] == ".": 
   doi = doi[:-1] 
 
  if doi != "" and doi not in DOIs: 
   DOIs.append(doi) 
   unique.append(lines[j]) 
  elif doi == "": 
   unique.append(lines[j]) 
  elif doi in DOIs: 
   eliminated.append(j+1) 
 
print "\n"+str(len(DOIs))+" unique DOIs were detected." 
 
print "\n"+str(len(warnings))+" warnings were detected on the lines: " 
print warnings 
print "Please, verify manually." 
 
print "\n"+str(len(eliminated))+" duplications removed were detected on the lines: " 
print eliminated 
 
print "\nCreating the file: unique_references.txt" 
 
w = open("unique_references.txt","w") 
for line in unique: 
 w.write(line) 
 
w.close() 
 
print "\nSuccessful" 
Supplementary Table S1.  List of databases. 
Database Target public Link 
PubMed PubMed includes citations for biomedical literature 
from MEDLINE, life science journals, and online 
books.  
http://www.ncbi.nlm.nih.gov/pubmed 
ScienceDirect Database of scientific, technical, and medical 
researches 
http://www.sciencedirect.com/ 
Scopus Scopus is described as the largest abstract and 
citation database of peer-reviewed literature: books, 
conference proceedings, and scientific journals. 
https://www.scopus.com/ 
Web of Science Web of Science provides access to the most reliable, 
integrated, multidisciplinary research connected 
through linked content citation metrics from multiple 
sources within a single interface. 
https://webofknowledge.com 
Journal 
Citation 
Reports (JCR) 
JCR helps to measure research influence and impact 
at the journal and category levels and shows the 
relationship between citing and cited journals.  
https://jcr.incites.thomsonreuters.com 
 
Engineering 
Village 
Engineering Village, the essential engineering 
research database, provides a searchable index of the 
most comprehensive engineering literature and patent 
information available. 
https://www.engineeringvillage.com 
MathSciNet MathSciNet® is an electronic publication offering 
access to a carefully maintained and easily 
searchable database of reviews, abstracts and 
bibliographic information for much of the 
mathematical sciences literature. 
http://www.ams.org/mathscinet/ 
Begell House 
Digital Library 
The Begell Digital Library Journals Collection is a 
consolidated and peer-reviewed collection of leading 
academic, research, and applied work in the fields of 
engineering and biomedical sciences.  
http://www.dl.begellhouse.com/ 
IEEE Xplore Di
gital Library 
IEEE Xplore provides web access to more than three-
million full-text documents from some of the world's 
most highly cited publications in electrical 
engineering, computer science, and electronics.  
http://ieeexplore.ieee.org/ 
ACM Digital 
Library 
The ACM Digital Library is a research, discovery 
and networking platform containing: the Full-Text 
Collection of all ACM publications, including 
journals, conference proceedings, technical 
magazines, newsletters and books; and a collection of 
curated and hosted full-text publications from select 
publishers for Computing Literature. 
http://dl.acm.org/ 
Springer  A database with more than 2,900 journals and 
200,000 books. 
http://www.springer.com/ 
CrossRef Search Crossref's database of 80 million records for 
authors, titles, DOIs, ORCIDs, ISSNs, funders, 
license URIs, etc. 
http://www.crossref.org/ 
 
Supplementary Table S2.  Iterative queries performed in the databases. 
The query for “systematic” and “review” separately returns undesirable results, such as the expression “review 
on systematic risk assessment”. In some cases, it was necessary to use different queries for the databases. In this 
case, the query was descript as PM (PubMed) or SD (ScienceDirect). Search performed on July 1, 2016. 
 
 Query PubMed ScienceDirect Total 
1 systematic literature review AND bioinformatics 2,719 2,880 5,599 
2 "systematic literature review" AND bioinformatics 12 80 92 
3 ("systematic literature review" OR SLR) AND 
bioinformatics 
28 184 212 
4 ("systematic literature review" OR "systematic review") 
AND bioinformatics 
219 807 1,026 
5 PM (systematic[Title] AND review[Title]) AND 
bioinformatics 
156 80 236 
SD TITLE(systematic) AND TITLE(review) AND 
bioinformatics 
6 PM ("systematic review" [Title]) AND bioinformatics 146 72 218 
SD TITLE("systematic review") AND bioinformatics 
7 PM ("systematic literature review" [Title]) AND 
bioinformatics 
6 8 14 
SD TITLE("systematic literature review") AND 
bioinformatics 
8 PM ("systematic review" [Title] OR "systematic 
literature review" [Title]) AND bioinformatics 
152 80 232 
SD (TITLE("systematic literature review") OR 
TITLE("systematic review")) AND 
bioinformatics 
 
Supplementary Table S3.  Bioinformatics tools cited in the SLRs collected. 
Bioinformatics tools Description 
GenMAPP  A program for viewing and analyzing microarray data on microarray pathway 
profiles (MAPPs) representing biological pathways or any other functional 
grouping of genes. 
MAPPFinder A tool that dynamically links gene expression data to the gene ontogeny (GO) 
hierarchy. 
GoMiner A tool to interpret genomic as well as proteomic data in the context of gene 
ontology. 
FatiGo A web tool for finding significant associations of Gene Ontology terms with 
groups of genes. 
OntoExpress A tool able to automatically translate lists of differentially regulated genes into 
functional profiles characterizing the impact of the condition studied. 
GoSurfer A graphical interactive tool for comparative analysis of large gene sets in 
Gene Ontology space. 
SignalP Server A web server predicts the presence and location of signal peptide cleavage 
sites in amino acid sequences from different organisms. 
MIRU-VNTRplus Reference database and analysis tool for Mycobacterium tuberculosis MIRU-
VNTR (MLVA)-, Spoligo-, RD (LSP)-, and SNP-data. 
SITVIT-WEB SITVIT is a Mycobacterium tuberculosis molecular markers database. Query 
and analysis tools can be used to access the contents of this database using 
different criteria. 
SNPforID browser A web framework for any given population based SNP genotype database that 
can deal even with virtually any number of genotypes, and that is also capable 
of summarizing all that information into the most common population genetics 
indices. 
GeneMarker A unique genotype analysis software which integrates new technologies 
enhancing the speed, accuracy, and ease of analysis. 
STRUCTURE  The program implements a model-based clustering method for inferring 
population structure using genotype data consisting of unlinked markers. 
PLINK  A free, open-source whole genome association analysis toolset, designed to 
perform a range of basic, large-scale analyses in a computationally efficient 
manner. 
EIGENSOFT A package that combines functionality from population genetics methods and 
stratification correction method. The method uses principal components 
analysis to explicitly model ancestry differences between cases and controls 
along continuous axes of variation.  
SEQUENCHER A DNA sequencing tool written where users enter or import sequence 
fragments. Sequences can then be screened for vector contamination using 
Sequencher's sensitive vector screening.  
EPI INFO A public domain suite of interoperable software tools designed for the global 
community of public health practitioners and researchers. It provides for easy 
data entry form and database construction, a customized data entry experience, 
and data analyses with epidemiologic statistics, maps, and graphs for public 
health professionals who may lack an information technology background. 
MetaCore High-quality biological systems content in context, giving essential data and 
analytical tools to accelerate scientific research. 
Cytoscape Cytoscape is an open source software platform for visualizing molecular 
interaction networks and biological pathways and integrating these networks 
with annotations, gene expression profiles, and other state data.  
Ingenuity Pathways 
Analysis 
A powerful analysis and search tool that uncovers the significance of omics 
data and identifies new targets or candidate biomarkers within the context of 
biological systems. 
 
Supplementary Table S4.  PRIMA checklist. 
 
Section/topic  # Checklist item  Reported 
on page #  
TITLE   
Title  1 Identify the report as a systematic review, meta-analysis, or 
both.  
1 
ABSTRACT   
Structured summary  2 Provide a structured summary including, as applicable: 
background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis 
methods; results; limitations; conclusions and implications of 
key findings; systematic review registration number.  
3 
INTRODUCTION   
Rationale  3 Describe the rationale for the review in the context of what is 
already known.  
4,5 
Objectives  4 Provide an explicit statement of questions being addressed 
with reference to participants, interventions, comparisons, 
outcomes, and study design (PICOS).  
11 
METHODS   
Protocol and registration  5 Indicate if a review protocol exists, if and where it can be 
accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  
11,12,21 
Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-
up) and report characteristics (e.g., years considered, 
language, publication status) used as criteria for eligibility, 
giving rationale.  
12,21 
Information sources  7 Describe all information sources (e.g., databases with dates of 
coverage, contact with study authors to identify additional 
studies) in the search and date last searched.  
12,21 
Search  8 Present full electronic search strategy for at least one 
database, including any limits used, such that it could be 
repeated.  
12 
Study selection  9 State the process for selecting studies (i.e., screening, 
eligibility, included in systematic review, and, if applicable, 
included in the meta-analysis).  
12,13 
Data collection process  10 Describe method of data extraction from reports (e.g., piloted 
forms, independently, in duplicate) and any processes for 
obtaining and confirming data from investigators.  
12,13 
Data items  11 List and define all variables for which data were sought (e.g., 
PICOS, funding sources) and any assumptions and 
simplifications made.  
21 
Risk of bias in 
individual studies  
12 Describe methods used for assessing risk of bias of individual 
studies (including specification of whether this was done at 
the study or outcome level), and how this information is to be 
used in any data synthesis.  
11 
Summary measures  13 State the principal summary measures (e.g., risk ratio, 
difference in means).  
13,22 
Synthesis of results  14 Describe the methods of handling data and combining results 
of studies, if done, including measures of consistency (e.g., I2) 
for each meta-analysis.  
13,22 
Risk of bias across 
studies  
15 Specify any assessment of risk of bias that may affect the 
cumulative evidence (e.g., publication bias, selective 
reporting within studies).  
- 
Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or 
subgroup analyses, meta-regression), if done, indicating 
which were pre-specified.  
- 
RESULTS   
Study selection  17 Give numbers of studies screened, assessed for eligibility, and 
included in the review, with reasons for exclusions at each 
stage, ideally with a flow diagram.  
19 
Study characteristics  18 For each study, present characteristics for which data were 
extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  
13,14,23 
Risk of bias within 
studies  
19 Present data on risk of bias of each study and, if available, any 
outcome- level assessment (see item 12).  
22 
Results of individual 
studies  
20 For all outcomes considered (benefits or harms), present, for 
each study: (a) simple summary data for each intervention 
group (b) effect estimates and confidence intervals, ideally 
with a forest plot.  
13,14,23 
Synthesis of results  21 Present results of each meta-analysis done, including 
confidence intervals and measures of consistency.  
13,14,23 
Risk of bias across 
studies  
22 Present results of any assessment of risk of bias across studies 
(see Item 15).  
- 
Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or 
subgroup analyses, meta-regression [see Item 16]).  
- 
DISCUSSION   
Summary of evidence  24 Summarize the main findings including the strength of 
evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy 
makers).  
14 
Limitations  25 Discuss limitations at study and outcome level (e.g., risk of 
bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  
14 
Conclusions  26 Provide a general interpretation of the results in the context of 
other evidence, and implications for future research.  
14,15 
FUNDING   
Funding  27 Describe sources of funding for the systematic review and 
other support (e.g., supply of data); role of funders for the 
systematic review.  
15 
Supplementary Table S5. Empirical score evaluation of references classified for the step four.  
References of #1-2 were obtained from ScienceDirect; references of #3-12 were obtained from PubMed. Four evaluators (A, B, C, and D) analyzed the 12 references. They 
answered five questions for each paper and gave three possible scores: (0) the paper does not comply with the requirements of the question; (1) the paper attends complies 
with  the requirements of the question partially; or (2) the paper fulfills the requirements of the question. The score evaluation was empirical, i.e. it depends on the evaluator’s 
opinion. Eight papers obtained a score higher than sixty percent, and they were included in the SLR.  
 
# 
References 
Evaluators 
A B C D Score 
average Questions: 1 2 3 4 5 # 1 2 3 4 5 # 1 2 3 4 5 # 1 2 3 4 5 # 
1 
Umesh C. Sharma, Saraswati Pokharel, Chris T.A. Evelo, Jos G. Maessen, A systematic review 
of large scale and heterogeneous gene array data in heart failure, Journal of Molecular and 
Cellular Cardiology, Volume 38, Issue 3, March 2005, Pages 425-432, ISSN 0022-2828, 
http://dx.doi.org/10.1016/j.yjmcc.2004.12.016. 
(http://www.sciencedirect.com/science/article/pii/S0022282804004109)  
2 2 2 2 2 10 2 2 2 2 2 10 2 1 2 2 2 9 2 2 2 2 2 10 9.75 
2 
Vlad Nikolayevskyy, Katharina Kranzer, Stefan Niemann, Francis Drobniewski, Whole genome 
sequencing of Mycobacterium tuberculosis for detection of recent transmission and tracing 
outbreaks: A systematic review, Tuberculosis, Volume 98, May 2016, Pages 77-85, ISSN 1472-
9792, http://dx.doi.org/10.1016/j.tube.2016.02.009. 
(http://www.sciencedirect.com/science/article/pii/S1472979215302705)  
2 2 2 1 2 9 2 2 2 1 0 7 2 2 2 0 2 8 2 2 2 0 1 7 7.75 
3 
Ramirez-Busby SM, Valafar F. Systematic review of mutations in pyrazinamidase associated 
with pyrazinamide resistance in Mycobacterium tuberculosis clinical isolates. Antimicrob Agents 
Chemother. 2015 Sep;59(9):5267-77. doi: 10.1128/AAC.00204-15. Epub 2015 Jun 15. Review. 
PubMed PMID: 26077261; PubMed Central PMCID: PMC4538510. 
2 2 2 2 0 8 2 2 1 1 0 6 2 1 2 2 0 7 2 2 2 2 1 9 7.5 
4 
Sejersen MH, Frost P, Hansen TB, Deutch SR, Svendsen SW. Proteomics perspectives in rotator 
cuff research: a systematic review of gene expression and protein composition in human 
tendinopathy. PLoS One. 2015 Apr 16;10(4):e0119974. doi: 10.1371/journal.pone.0119974. 
eCollection 2015. Review. PubMed PMID: 25879758; PubMed Central PMCID: PMC4400011. 
2 2 2 0 0 6 2 2 2 0 1 7 2 2 2 0 0 6 2 2 1 0 0 5 6 
5 
Kaufman JS, Dolman L, Rushani D, Cooper RS. The contribution of genomic research to 
explaining racial disparities in cardiovascular disease: a systematic review. Am J Epidemiol. 2015 
Apr 1;181(7):464-72. doi: 10.1093/aje/kwu319. Epub 2015 Mar 1. Review. PubMed PMID: 
2 2 2 0 0 6 2 1 2 2 0 7 2 1 1 0 0 4 2 2 1 0 0 5 5.5 
25731887. 
6 
O'Mara-Eves A, Thomas J, McNaught J, Miwa M, Ananiadou S. Using text mining for study 
identification in systematic reviews: a systematic review of current approaches. Syst Rev. 2015 
Jan 14;4:5. doi: 10.1186/2046-4053-4-5. Review. Erratum in: Syst Rev. 2015;4:59. PubMed 
PMID: 25588314; PubMed Central PMCID: PMC4320539. 
2 2 0 0 1 5 2 1 0 0 0 3 2 1 0 0 0 3 2 2 0 0 0 4 3.75 
7 
Shabani M, Bezuidenhout L, Borry P. Attitudes of research participants and the general public 
towards genomic data sharing: a systematic literature review. Expert Rev Mol Diagn. 2014 
Nov;14(8):1053-65. doi: 10.1586/14737159.2014.961917. Epub 2014 Sep 26. Review. PubMed 
PMID: 25260013. 
2 2 1 0 0 5 2 2 1 0 0 5 2 2 1 0 0 5 2 2 1 1 0 6 5.25 
8 
Wang X, Zhang A, Sun H, Wang P. Systems biology technologies enable personalized traditional 
Chinese medicine: a systematic review. Am J Chin Med. 2012;40(6):1109-22. doi: 
10.1142/S0192415X12500826. Review. PubMed PMID: 23227785. 
2 0 2 0 0 4 2 0 2 0 0 4 2 0 2 0 0 4 2 0 1 0 0 3 3.75 
9 
Bradley DT, Bourke TW, Fairley DJ, Borrow R, Shields MD, Young IS, Zipfel PF, Hughes AE. 
Genetic susceptibility to invasive meningococcal disease: MBL2 structural polymorphisms 
revisited in a large case-control study and a systematic review. Int J Immunogenet. 2012 
Aug;39(4):328-37. doi: 10.1111/j.1744-313X.2012.01095.x. Epub 2012 Feb 2. Review. PubMed 
PMID: 22296677. 
2 2 2 2 2 10 2 2 2 2 2 10 2 2 2 1 1 8 2 2 2 1 1 8 9 
10 
Schramm SJ, Mann GJ. Melanoma prognosis: a REMARK-based systematic review and 
bioinformatic analysis of immunohistochemical and gene microarray studies. Mol Cancer Ther. 
2011 Aug;10(8):1520-8. doi: 10.1158/1535-7163.MCT-10-0901. Epub 2011 Jun 9. Review. 
PubMed PMID: 21659462. 
2 1 2 1 2 8 2 1 2 1 2 8 2 1 2 0 2 7 2 2 2 1 2 9 8 
11 
Liu Z, Ma Y, Yang J, Qin H. Upregulated and downregulated proteins in hepatocellular 
carcinoma: a systematic review of proteomic profiling studies. OMICS. 2011 Jan-Feb;15(1-2):61-
71. doi: 10.1089/omi.2010.0061. Epub 2010 Aug 20. Review. PubMed PMID: 20726783. 
2 2 2 2 2 10 2 2 2 1 1 8 2 2 2 1 1 8 2 2 2 2 2 10 9 
12 
Yu YH, Kuo HK, Chang KW. The evolving transcriptome of head and neck squamous cell 
carcinoma: a systematic review. PLoS One. 2008 Sep 15;3(9):e3215. doi: 
10.1371/journal.pone.0003215. PubMed PMID: 18791647; PubMed Central PMCID: 
PMC2533097. 
2 2 2 2 2 10 2 2 2 2 2 10 2 2 2 2 1 9 2 2 2 2 2 10 9.75 
 
Supplementary Table S6. Evaluation of 207 references collected in the SLR. 
 
# Reference 
Step 1 Step 2 Step 3 Step 4 
A B C D # A B C D # A B C D # A B C D # 
1 
Umesh C. Sharma, Saraswati Pokharel, Chris T.A. Evelo, Jos G. Maessen, A 
systematic review of large scale and heterogeneous gene array data in heart failure, 
Journal of Molecular and Cellular Cardiology, Volume 38, Issue 3, March 2005, 
Pages 425-432, ISSN 0022-2828, http://dx.doi.org/10.1016/j.yjmcc.2004.12.016. 
(http://www.sciencedirect.com/science/article/pii/S0022282804004109) Keywords: 
Microarray; Heart failure; Bioinformatics; Expressed sequence tags 
no yes yes yes 3 yes yes yes yes 4 yes yes yes yes 4 yes yes yes yes 4 
2 
Roger Colobran, Mireia Giménez-Barcons, Ana Marín-Sánchez, Eduard Porta-
Pardo, Ricardo Pujol-Borrell, AIRE genetic variants and predisposition to polygenic 
autoimmune disease: The case of Graves’ disease and a systematic literature review, 
Human Immunology, Available online 4 June 2016, ISSN 0198-8859, 
http://dx.doi.org/10.1016/j.humimm.2016.06.002. 
(http://www.sciencedirect.com/science/article/pii/S0198885916301112) Keywords: 
AIRE; Graves’ disease; Autoimmunity; Mutation; Polymorphism; APECED 
no yes no yes 2 yes yes no yes 3 yes no no no 1 no no no no 0 
3 
Dustin Heaton, Jeffrey C. Carver, Claims about the use of software engineering 
practices in science: A systematic literature review, Information and Software 
Technology, Volume 67, November 2015, Pages 207-219, ISSN 0950-5849, 
http://dx.doi.org/10.1016/j.infsof.2015.07.011. 
(http://www.sciencedirect.com/science/article/pii/S0950584915001342) Keywords: 
Computational science; Systematic literature review; Scientific software 
yes no yes no 2 no no no no 0 no no no no 0 no no no no 0 
4 
Zohreh Sharafi, Zéphyrin Soh, Yann-Gaël Guéhéneuc, A systematic literature 
review on the usage of eye-tracking in software engineering, Information and 
Software Technology, Volume 67, November 2015, Pages 79-107, ISSN 0950-
5849, http://dx.doi.org/10.1016/j.infsof.2015.06.008. 
(http://www.sciencedirect.com/science/article/pii/S0950584915001196) Keywords: 
Eye-tracking; Software engineering; Experiment 
no no no no 0 no no no no 0 no no no no 0 no no no no 0 
5 
Upulee Kanewala, James M. Bieman, Testing scientific software: A systematic 
literature review, Information and Software Technology, Volume 56, Issue 10, 
yes no yes no 2 no no no yes 1 no no no no 0 no no no no 0 
October 2014, Pages 1219-1232, ISSN 0950-5849, 
http://dx.doi.org/10.1016/j.infsof.2014.05.006. 
(http://www.sciencedirect.com/science/article/pii/S0950584914001232) Keywords: 
Scientific software; Software testing; Systematic literature review; Software quality 
6 
Ivanilton Polato, Reginaldo Ré, Alfredo Goldman, Fabio Kon, A comprehensive 
view of Hadoop research—A systematic literature review, Journal of Network and 
Computer Applications, Volume 46, November 2014, Pages 1-25, ISSN 1084-8045, 
http://dx.doi.org/10.1016/j.jnca.2014.07.022. 
(http://www.sciencedirect.com/science/article/pii/S1084804514001635) Keywords: 
Systematic literature review; Apache Hadoop; MapReduce; HDFS; Survey 
no no no no 0 no no no no 0 no no no no 0 no no no no 0 
7 
Clara D.M. van Karnebeek, Sylvia Stockler, Treatable inborn errors of metabolism 
causing intellectual disability: A systematic literature review, Molecular Genetics 
and Metabolism, Volume 105, Issue 3, March 2012, Pages 368-381, ISSN 1096-
7192, http://dx.doi.org/10.1016/j.ymgme.2011.11.191. 
(http://www.sciencedirect.com/science/article/pii/S1096719211006081) Keywords: 
Inborn errors of metabolism; Intellectual disability; Developmental delay; Therapy; 
Evidence; Systematic review 
no no no no 0 no no no no 0 no no no no 0 no no no no 0 
8 
George Pentheroudakis, F.A. Greco, Nicholas Pavlidis, Molecular assignment of 
tissue of origin in cancer of unknown primary may not predict response to therapy 
or outcome: A systematic literature review, Cancer Treatment Reviews, Volume 35, 
Issue 3, May 2009, Pages 221-227, ISSN 0305-7372, 
http://dx.doi.org/10.1016/j.ctrv.2008.10.003. 
(http://www.sciencedirect.com/science/article/pii/S030573720800296X) Keywords: 
Cancer of unknown primary; Molecular profiling; Chemotherapy; Response; 
Survival 
no yes no no 1 no no no no 0 no no no no 0 no no no no 0 
9 
Muhammad Ali Khan, Omair Atiq, Nisa Kubiliun, Bilal Ali, Faisal Kamal, Richard 
Nollan, Mohammad Kashif Ismail, Claudio Tombazzi, Michel Kahaleh, Todd H. 
Baron, Efficacy and safety of endoscopic gallbladder drainage in acute cholecystitis: 
Is it better than percutaneous gallbladder drainage? A systematic review and meta-
analysis, Gastrointestinal Endoscopy, Available online 22 June 2016, ISSN 0016-
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